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(54) LASER LIGHT SOURCE DEVICE 
(57)Abstract: 

PURPOSE: To easily adjust the pitch of a laser beam in 
a subscanning direction. 

CONSTITUTION: A substrate 34 is rotatably fitted in an 
optical box 35, and a laser unit 27 equipped with a 
semiconductor laser light source 26 is mounted on the 
substrate 34. And also, a projecting part 34a is formed 
on the outer circumference of the substrate 34 so as to 
be engaged with the recessed part 37a of a rotary cam 
37 which is made rotatable around a shaft 36 arranged 
on the optical box 35. In the case of adjusting the pitch of 
the laser beam in the subscanning direction, the laser 
unit 27 is rotated around the optical axis through the 
rotary cam 37 so as to rotate the semiconductor laser 
light source 26. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



] This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Laser light equipment which is made to carry out outgoing radiation of two or more light 
beams from the semiconductor laser light source which has two or more points emitting [ laser ] light, 
and is characterized by to have the laser light source section containing the collimator lens which makes 
a scan layer-ed scan said light beam at the predetermined spacing to coincidence, to have fixed this laser 
light source section to the pedestal, to have held this pedestal pivotable around the direction of an optical 
axis to the attachment member, and to fix said pedestal to said attachment member after rotation 
adjustment. 

[Claim 2] Laser light equipment according to claim 1 it was made to make rotate said pedestal by 
preparing the 1st stop section of the rotating cam prepared in said attachment member, and the 2nd stop 
section to stop in a part of periphery section of said pedestal, and rotating said rotating cam. 

[Claim 3] Two or more sets of laser light source sections which combined the semiconductor laser light 
source which has a single point emitting [ laser ] light, and a collimator lens are used. In the laser light 
equipment which carries out outgoing radiation of two or more light beams from these laser light source 
sections, and makes a scan layer-ed scan said light beam at the predetermined spacing to coincidence 
Laser light equipment characterized by having fixed said laser light source section to the pedestal, 
having held this pedestal pivotable around the direction of an optical axis to the attachment member, and 
fixing said pedestal to said attachment member after rotation adjustment. 

[Claim 4] Laser light equipment according to claim 3 it was made to make rotate said pedestal by 
preparing the 1 st stop section of the rotating cam prepared in said attachment member, and the 2nd stop 
section to stop in a part of periphery section of said pedestal, and rotating said rotating cam. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] This invention relates to the laser light equipment of a multi-beam used for 
optical writing in a laser beam printer, a digital copier, etc. 

[ 0002 ] 

[Description of the Prior Art] For example, in the conventional laser beam printer, as shown in drawing 
6 , a photo conductor 1 and the optical unit 2 are formed in the principal part of a laser beam printer, and 
the optical unit 2 has two laser units 3 and 4. Each of these laser units 3 and 4 carry out outgoing 
radiation of the laser beam, deflect one laser beam to the laser beam and parallel direction of another 
side with prism 5, irradiate and reflect both sides in the reflector of one polygon mirror 6, and write in 
by carrying out a coincidence scan on the field of a photo conductor 1 through a lens 7. 

[0003] These laser units 3 and 4 have the semiconductor laser light sources 8 and 9 and collimator 
lenses 10 and 1 1 , respectively, and are performing the focus of a laser beam, and adjustment of an 
exposure location in each. Moreover, the laser units 3 and 4 are moved, and the pitch of a laser beam is 
adjusted so that it may become a predetermined pitch in the direction of vertical scanning on the field of 
a photo conductor 1 . As the amount which moves, although it changes with DPI (dots per inch), for 
example if 600DPI, it is necessary to adjust the pitch of the direction of vertical scanning of a laser beam 
to about 42 micrometers. 

[0004] 

[Problera(s) to be Solved by the Invention] However, the both sides of these laser units 3 and 4 are 
moved slightly, and it adjusts, and the activity with which the pitch of the direction of vertical scanning 
of a laser beam is doubled with a predetermined pitch is troublesome, and requires time and effort. 

[0005] Furthermore, adjustment of the scanning pitch of the laser beam irradiated from two points 
emitting light becomes still more troublesome, and recently will take extraordinary time and effort, 
when what has two points emitting light in the one semiconductor laser light source is developed and it 
uses such the semiconductor laser light source. 

[0006] The purpose of this invention cancels an above-mentioned trouble, and offering the laser light 
equipment made easily has adjustment of the pitch in the direction of vertical scanning of a laser beam. 
[0007] 

[Means for Solving the Problem] The laser light equipment concerning the 1st invention for attaining the 
above-mentioned purpose Outgoing radiation of two or more light beams is carried out from the 
semiconductor laser light source which has two or more points emitting [ laser ] light. It has the laser 
light source section which contains in a scan layer-ed the collimator lens which makes said light beam 
scan at the predetermined spacing to coincidence. This laser light source section is fixed to a pedestal, 
this pedestal is held pivotable around the direction of an optical axis to an attachment member, and it is 
characterized by fixing said pedestal to said attachment member after rotation adjustment. 

[0008] Two or more sets of laser light source sections which combined the semiconductor laser light 
source which has a single point emitting [ laser ] light, and a collimator lens are used for the laser light 
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equipment concerning the 2nd invention. In the laser light equipment which carries out outgoing 
radiation of two or more light beams from these laser light source sections, and makes a scan layer-ed 
scan said light beam at the predetermined spacing to coincidence Said laser light source section is fixed 
to a pedestal, this pedestal is held pivotable around the direction of an optical axis to an attachment 
member, and it is characterized by fixing said pedestal to said attachment member after rotation 
adjustment. 

[0009] 

[Function] When adjusting the pitch of the laser beam in the direction of vertical scanning, it fixes to the 
pedestal which can rotate freely the laser light source section which has two or more points emitting 
[ laser ] light, and the laser light equipment of the 1st invention which has an above-mentioned 
configuration rotates a pedestal, and is adjusted. 

[0010] When adjusting the pitch of the laser beam in the direction of vertical scanning, it fixes to the 
pedestal which can rotate freely two or more sets of laser light source sections which have a single point 
emitting light, and the laser light equipment of the 2nd invention rotates a pedestal, and is adjusted. 
[ 0011 ] 

[Example] This invention is explained to drawing 1 - drawing 5 at a detail based on the example of 
illustration. Drawing 1 is the block diagram of the optical system in the scanner with which laser light 
equipment is formed, and the polygon mirror 22 corresponding to a photo conductor 21 is directly linked 
with a motor 23, and it is prepared. Moreover, the laser unit 27 by which sequential arrangement of the 
aperture diaphragm 24 and collimator lens 25 towards the polygon mirror 22, and the semiconductor 
laser light source 26 was carried out is formed, and the cylindrical lens 28 is arranged between the laser 
unit 27 and the polygon mirror 22. On the other hand, the ftheta lenses 29 and 30 are formed between 
the polygon mirror 22 and the photo conductor 21 . 

[0012] Moreover, the fixed mirror 3 1 is arranged outside the effective image field of a photo conductor 
21, and the condenser lens 32 and the sensor 33 for timing detection are formed in the reflective 
direction. 

[0013] By penetrating a collimator lens 25, the laser beam by which outgoing radiation was carried out 
from the semiconductor laser light source 26 of this optical system is made into an parallel condition, 
and it is extracted by the aperture diaphragm 24 and let it be the predetermined shape of beam. By 
penetrating a cylindrical lens 28 further, it converges only that one direction and this laser beam is 
irradiated by the line on the polygon mirror 22. And the polygon mirror 22 is rotated at the high speed 
by the motor 23, and the deviation scan of the laser beam irradiated by the deviation side of the polygon 
mirror 22 is carried out at high speed. 

[0014] Furthermore, image formation of the laser beam is carried out as a minute spot on the field of a 
photo conductor 21 by penetrating the ftheta lenses 29 and 30. Moreover, as for the laser beam by which 
is the polygon mirror 22 and the deviation scan was carried out with constant angular velocity, the spot 
is scanned at uniform velocity on the field of a photo conductor 21 by penetrating the ftheta lenses 29 
and 30. 

[0015] Although this spot repeats a photo conductor 21 top in the direction of an arrow head and is 
scanned, if there is a division error of the reflector of the polygon mirror 22, since the timing which 
scans repeatedly and writes in information will shift, in order to prevent it, the laser beam of the head by 
which a deviation scan is carried out is detected in each reflector using the part outside that effective 
image field. That is, it is reflected by the fixed mirror 31 prepared outside the effective image field, and 
through a condenser lens 32, a laser beam is led to the sensor 33 for timing detection, is detected, and is 
aiming at adjustment of the timing of a scanning beam. 

[0016] The laser unit 27 containing the semiconductor laser light source 26 and the KORIME tongue 
lens 25 It is attached in the pedestal 34 by carrying out eccentricity a little, and pressing fit or pasting up 
the semiconductor laser light source 26 from the center of rotation, as shown in drawing 2 . A pedestal 
34 is attached in the optical box 35 with which optics with which the polygon mirror 22 was attached, 
such as a motor 23 and various lenses, are prepared pivotable, and the optical axis of the laser beam by 
which outgoing radiation is carried out from the semiconductor laser light source 26 is made pivotable 



http ://www4.ipdl .ncipi . go.j p/cgi -bin/tran_web_cgi_ejj e 



6/25/05 




JP, 09-0 15521, A [DETAILED DESCRIPTION] 



Page 3 of 4 



as a core. 

[0017] Moreover, heights 34a is formed in the periphery of a pedestal 34, it was prepared in the optical 
box 35 and the shaft 36 is geared with crevice 37a of the rotating cam 37 pivotable as a core. By this, a 
rotating cam 37 can be rotated centering on a shaft 36, a pedestal 34 can be rotated, and the 
semiconductor laser light source 26 is also rotated. In addition, tightening is carried out and it can fix, 
after being prepared and tacking carried out of the two lockscrews 38 to the pedestal 34 and carrying out 
rotation adjustment. 

[0018] Thus, the constituted laser light equipment can be finely tuned easily by rotating a pedestal 34 
around an optical axis by rotating a rotating cam 37, when a gap of a laser beam is detected by the 
sensor 33 for timing detection and the pitch of the direction of vertical scanning is adjusted to an 
equivalent for desired DPI. In addition, in this example, although eccentricity of the semiconductor laser 
light source 26 was carried out a little to the pedestal 34, since the same lead is not taken, housing and 
the point emitting light of the semiconductor laser light source 26 can be adjusted from the first, even if 
it does not dare carry out eccentricity. 

[0019] Spacing of the point of 2 beam laser used for usual in many cases emitting light is 100 
micrometers, and if it thinks from the scale factor of general optical system, the pitch on a photo 
conductor 21 will become about l-2mm in a main scanning direction. Moreover, if 600DPI, the 
direction of vertical scanning will require the adjustment precision of about 40**5 micrometers, and if 
angle of rotation is drawn from this value, the include angle of a lump [ double ] will turn into about 0.6 
degrees. However, if the radius of a pedestal 34 is considered to be r= 20mm here, on a periphery, it can 
become the movement magnitude of 0.1mm and can adjust easily enough. 

[0020] Drawing 3 is the block diagram of the 2nd example. Crevice 40a is formed in the periphery of a 
pedestal 40, this crevice 40a will have geared with heights 42a of a rotating cam 42 in which the shaft 41 
was formed by the optical box 35 pivotable as a core, if a rotating cam 42 is rotated to a shaft 41, a 
pedestal 40 can be rotated and the same effectiveness as the 1st example will be acquired. 

[0021] Drawing 4 is the block diagram of the 3rd example. The same gearing configuration partial 44a 
as the side which gearing configuration partial 43a is prepared in a part of periphery of a pedestal 43, 
and counters with this of a rotating cam 44 was prepared, and it has geared mutually, and a rotating cam 
44 is made pivotable with a shaft 45, and the same effectiveness as the 1st and 2nd example is acquired. 
[0022] Drawing 5 is the block diagram of the 4th example, and 2 sets of laser units 27 which combined 
the semiconductor laser light source 26 which has a single point emitting [ laser ] light, and the 
collimator which is not illustrated are used. 

[0023] The left-hand side laser unit 27 is attached in a pedestal 51 by fitting or adhesion, fitting of the 
pedestal 51 is carried out to the fitting hole of the optical box 50, and it is being fixed with the setscrew 
52, Moreover, the right-hand side laser unit 27 is attached possible [ rotation adjustment ] by the 
pedestal 53 and rotating cam 54 which were constituted like the 2nd example. 

[0024] In this example, when adjusting to a predetermined vertical-scanning pitch, after rotating by the 
rotating cam 54 and adjusting the right-hand side pedestal 53, tightening of the lockscrew 55 which has 
carried out the temporary bundle is carried out, and it fixes. 

[0025] Moreover, although only the right-hand side laser unit 27 was made pivotable, fitting also of the 
left-hand side pedestal 53 is carried out pivotable, it rotates both laser units 27, and you may make it 
adjust it in this 4th example. In this case, there is an advantage which can respond even if the 
predetermined pitch of two or more beams is large. 

[0026] In addition, if it is a pitch with big 300DPI extent, since the amount of rotations of the periphery 
of the pedestal 34 for a double lump will be set to about 0.2mm, the peripheral face of a pedestal 34 is 
made into the shape of a knurling tool, and the knurling tool configuration section is operated by the 
direct hand, and can be adjusted. 

[0027] Furthermore, in each above-mentioned example, the semiconductor laser light source 26 may 
have two or more points emitting light. 

[0028] 

[Effect of the Invention] Since it was made for the laser light equipment applied to this invention as 
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explained above to rotate the pedestal which fixed the laser light source section around an optical axis, it 
can adjust the pitch of the laser beam in the direction of vertical scanning with high degree of accuracy. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the basic configuration of optical system. 
[Drawing 2] It is the block diagram of the 1st example. 

[Drawing 3] It is the block diagram of the 2nd example. 

[Drawing 4] It is the block diagram of the 3rd example. 

[Drawing 5] It is the partial perspective view of the 4th example. 

[Drawing 6] It is the block diagram of the laser scanner of the conventional example. 
[Description of Notations] 

2 1 Photo Conductor 

26 Semiconductor Laser Light Source 

27 Laser Unit 

34, 40, 43, 51, 53 Pedestal 

34a, 42a Heights 

35 Optical Box 

37, 42, 44, 54 Rotating cam 

37a, 40a Crevice 

43 a, 44a Gearing configuration part 



[Translation done.] 
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